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DIAGNOSTIC PROBE FOR DETECTING HUMAN STOMACH CANCER 

A number of oncogene and proto-oncogene probes have 
been reported to be useful in diagnostic procedures for 
detecting certain forms of cancer and for following 
5 disease prognosis. However, a specific probe for the 
diagnosis of human stomach cancer has not heretofore 
been known or described. 

It is, therefore, an object of the present 
invention to provide specific probes for detecting 
10 human stomach cancer. Such a unique probe came into 
being by the unexpected finding that the met proto- 
oncogene was activated in certain human cancer cell 
lines tested. The characteristics of the met gene can 
be found described in Park et al, 198 6, Cell . 45:895- 
15 904; Park et al, 1987, PNAS , 84:6379-6383 and Gonzatti- 
Haces et al , 1988, PNAS , 85:21-25, 

Materials & Methods 
Various methodologies used for testing the 
activation of met gene are now described. 
20 Southern Blotting 

Genomic DNA from the HOS line and several gastric 
carcinoma cell lines were digested with EcoRl, 
fractionated on a 1% agarose gel, and transferred to 
nitrocellulose. The blot was baked for 2 hours- The 
25 blot was prehybridized for 4 hours at 42 # C. The 
prehybridization and hybridization was in 50% 
formamide, 5x Denhardts, 200 Aig/ml salmon sperm DNA, 5x 
SSPE, and 0.1% SDS. The blot was washed with 2x SSC, 
0.1% SDS for 20 minutes at RT, then with 3 washes of 
30 0.2 X SSC, 0.1% SDS at 68°C. 
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Northern Blotting 

Total RNA was fractionated on a 1.1% formaldehyde- 
agarose gel and transferred to nitrocellulose. The 
nitrocellulose was baked for 2 hours, then washed 20 
5 minutes in 5x SCC. The blot was prehybridized for 4 
hours at 42 °C. Prehybridization and hybridization were 
in 50% formamide, 0.1% SDS, 6x SSPE, lx Denhardts, and 
200 Mg/ml sonicated salmon sperm DNA. The blot was 
washed 2 times for 10 minutes in 2x SCC, 0.1% SDS at 

10 room temperature (about 22'-24°C), then 3 times for 2 0 
minutes each in 0.2x SSC, 0.1% SDS at 55°C. 
35 S Metabolic Lab eling and Immunoprecipjtation 

Cells were preincubated 15 minutes in DMEM lacking 
methionine and cysteine supplemented with 10% calf 

15 serum, then labeled for 30 minutes in the above media 
supplemented with 2.5 mCi/ml 35 S-methionine and 
cysteine. Cells were lysed and met was then 
immunoprecipitated with a monoclonal directed against 
the kinase domain. Immunoprecipitates were 

20 fractionated on a 3-17% gradient gel. Proteins were 
detected by f luorography. 
32 P Metabolic Label incr 

Cells were preincubated for 15 minutes with DMEM 
lacking phosphate, then labeled for 2 hours in the 

25 above media supplemented with 0.5 mCi/ml 32 p- 
orthophosphate . 

Monoclonal Antibody to t he met Oncogene Product 

A deposit of the hybridoma producing monoclonal 
antibody having specificity to the met oncogene product 
30 has been made at the ATCC, Rockville, MD. , on December 
14, 1989 under accession number HB 10309. The deposit 
shall be viably maintained, replacing if it becomes 
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non-viable during the life of the patent, for a period 
of 3 0 years from the date of the deposit, or for 5 
years from the last date of request for a sample of the 
deposit, whichever is longer, and upon issuance of the 
5 patent made available to the public without restriction 
in accordance with the provision of the law. The 
Commissioner of Patents and Trademarks, upon request, 
shall have access to the deposit. 

RESULTS 

10 Figure 1 shows the gene copy number in gastric 

carcinoma cell lines as determined by Southern blot. A 
fragment representing most of the met cDNA was used to 
probe genomic DNA which had been digested with EcoRI. 
Several hybridizing bands are detected. The MKN-4 5 and 

15 Okajima cell lines show significant amplification of 
the met gene. No rearrangement is detected with this 
probe. To further confirm these results, RNA levels 
were examined by Northern blot. Total RNA from several 
cell lines was probed with a fragment containing the 

2 0 met extracellular domain. A 9 kb met RNA is detected 
in all cell lines. As shown in Fig. 2, the met RNA is 
greatly overexpressed in the MKN-45 and Okajima cell 
lines. 

Then the expression and half-life of the met 
2 5 protein in some of these lines was examined by pulse 
chase. Cells were labeled with 35 S for thirty minutes 
and then chased with cold media for 1/2, 2 or 4 hours. 
As shown in Fig. 3, very high levels of the met protein 
are detected in the MKN-45 line. The protein appears 
30 to be processed normally. The MKN-74 and KATOIII lines 
shown normal protein levels. The Okajima line shows 
the greatest amount of protein after a 3 0 minute 
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labeling, indicating a high rate of synthesis. While 
the met protein in this line is processed to the 140 
form, tlie 14 0 is almost all gone after a four-hour 
chase, indicating a very short half-life. 
5 it was then examined whether the proteins might be 

phosphorylated on tyrosine. Cells were labeled for 2 
hours with 32 P orthophosphate and protein was 
precipitated with an antibody directed against 
phosphotyrosine. As seen in Fig. 4, both the MKN-45 

10 and Okajima lines show phosphotyrosine present on the 
pl40 form. No phosphotyrosine was detected on the pl40 
in the other cell lines, even with a long overexposure. 

Table 1 summarizes the data presented in Figs. 1-4. 
Of the 7 lines examined, two (MKN-45 and Okajima) 

15 showed amplification and phosphorylation on tyrosine on 
pl40. The Okajima line was unigue in displaying a very 
short half-life for pl40. When these lines were 
examined for their ability to grow in serum-free media, 
only the Okajima line was found competent to grow. it 

2 0 is significant to note that met was found amplified 
only in poorly differentiated adenocarcinomas. The 
other lines examined for which a classification is 
known included two well differentiated adenocarcinomas 
and signet ring carcinomas. 

25 The results indicate that the met gene is amplified 

and overexpressed only in poorly differentiated gastric 
carcinoma cell lines tested. The rapid turnover seen 
in one line may indicate that an autocrine loop is 
involved in the genesis of the tumor. Since the met 

30 amplification was seen only in poorly differentiated 
adenocarcinomas, clearly a met probe may be of great 
value in characterizing the clinical stage to which a 
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tumor has progressed. The availability of the 
monoclonal antibodies to the met gene product now makes 
it possible not only to isolate and purify, but also to 
detect the presence of the met gene products in a 
5 biological sample by standard immunological techniques 
including in situ immunofluorescence or other standard 
techniques. Accordingly, a diagnostic kit for the 
detection of met gene product, comprises a container 
containing antibodies to the met gene product. 
10 Of course, given the nucleotide and amino acid 

sequences, a nucleic acid or polypeptide probe for 
detecting the met gene or the met gene product is 
easily made by conventional methodologies well known to 
one of ordinary skill in the art. Nucleic acid probes 
15 useful for this purpose are described in Park et al, 
supra . while probes are also described in Gonzatti- 
Haces et al, supra . 

It is noted that unless defined otherwise, all 
technical and scientific terms used herein have the 
20 same meaning as commonly understood by one of ordinary 
skill in the art to which this invention belongs. 
Although any methods and materials similar or 
equivalent to those described herein can be used in the 
practice or testing of the present invention, the 
25 preferred methods and materials have been described. 
Unless mentioned otherwise, the techniques employed or 
contemplated herein are standard methodologies well 
known to one of ordinary skill in the art. The 
materials, methods and examples are illustrative only 
3 0 and not limiting. 

It is understood that the examples and embodiments 
described herein are for illustrative purposes only and 
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that various modifications or changes in light thereof 
will be suggested to persons skilled in the art and an 
to be included within the spirit and purview of this 
application and scope of the appended claims. 
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WHAT IS CLAIMED IS : 

1. A method for detecting clinical stages of human 
stomach cancer, comprising the step of determining 
the over expression of met gene in a human stomach 

5 tumor specimen by a suitable probe, an 

overexpression of met gene in said specimen being 
indicative of the cancerous stage. 

2. A DNA fragment which binds specifically with the 
met gene. 

10 3. An antibody which binds specifically with the met 
gene product. 

4. A diagnostic kit for detecting the presence of met 
gene product in a biological sample, comprising a 
container containing the antibody of claim 3. 
15 5. A method for detecting the presence of met gene 

product in a biological sample, comprising reacting 
a biological sample in which the presence of met 
gene product is to be determined, with the antibody 

20 indicative of the presence of met gene product in 

said sample. 

6. A method for isolating purified met gene product, 
comprising the step of adsorbing met gene product 
utilizing the antibody of claim 3 and then 
25 recovering the adsorbed met gene product therefrom 

in a purified form. 



SUBSTITUTE SHEET 



WO 91/09974 



1/4 



PCT/US90/07313 



^ CO CO 



in ^ i r o w 




FIG. I 



SUBSTITUTE SHEET 



WO 91/09974 



2/4 



PCT/US90/07313 



< CO CO 

m ^ z 5 o cm 



28S— 



18S— 




FIG. 2 



WO 91/09974 



PCT/US90/07313 




SUBSTITUTE SHEET 



WO 91/09974 



PCT/US90/07313 



4A 



If) 

CO z 

o * 



_ < 



< 



< 

o 



p140 



FIG. 4 

SUBSTITUTE SHEET 



INTERNATIONAL SEARCH REPORT 



lntcrnni.on.il Anne* -» s ■> PCT LS90 07313 



». CLASSIFICATION OF SUBJECT MATTER (.1 jcu'Mi ^MSS"'CVon symbols .inn*, •s-ai-'Wfl t • • 



Acco'omg to imcfn.viondi P.neni Ciossiftcjtior (JPC) of ta ootn National O oss«*ic Jt.on .ma IPC 

IPC(5): C12Q 1/68; C07H 15/12; C12N 15/00: A61K 39/00 
U.S. CL. : 435/6; 536/27; 935/77. 73; 424/85.3 



II FIELDS SEARCHED 



Minimum Oocuneni.llion Scft'Cnes »* 



Ctast»r.cat»on S*stem-! 



L'.5. 



435/6; 536/27; 935' 



S: 424/85. 6 



Documpnt*i»on Searcned oiner man Minimum Oocoment.it ion 
to t*e £«ieot tn.v such Documents are Included >n t*<» F.elds Seirc*"-:fl § 



APS, STN 



III. DOCUMENTS CONSIDERED TO BE RELEVANT » 



Category 



Citation ol Documcni. " »'tri indication. »nere appropriate, ol ine relevant passages * j Relevant to Ci.nm No. 3 



X 
V 



1 

Y 



THE EMBO JOURNAL, Vol. 5, No. 10 issued 1986, COOPER ! 

ET AL. , "Amplification and overexpression of the 
met gene in spontaneously transformed XIH3T3 mouse 
f ibroblasts", pages 2623-2628, see the entire 
document . 

FEBS Letters, Vol. 209, No. 2, issued December 1986, 
TEMPEST ET AL. , "The activated human met gene 
encodes a protein tyrosine kinase" , pages 357-361, 
see the entire document. 

Nucleic Acids Research, Vol. 16, No. 17, issued 
1988, SWEET ET AL. , "An EcoRI polymorphism for'pMet 
G inbred mice", page 8745, See the entire document. 



3-6 



Soeci.il cjtrqo'«es ol c-ted documents. '° 
A" document dc^mno oenoMi st-Hf o* tr*c an * r, c^ «s not 

considered to c» ti.irt.r ..*.ir r «.••»-•». i"ce 
E" earner document tut ouulfftt'Cd on 01 o»ter tn C .ntc"'.iton.il 

r.t.ng o.ne 

L*' document *»<ir»i nn.jnts nn r*"0't. c *»—iO *v 

«%mcn • * w !« O to « Si u...»» t- v !»,.:... it w" i.iiv V • ' 

citation or ctt'f sni-ci..i ison id %nvc r *»"J> 
O" documrnt '«.-t..'ffing to .m o».il disclosure, use i »' «o t«o" or 
otni*r miMi'i 

it*' 



document nuLtiS* nr.-** to t» r» 

latC" t'-.in !»••• | /.O f t# \:.Hf h Uinwil 



i.hm uo'tinpm num«sn»u .mer i-e .'tt.*» it on it Mmn .mi* 
or room* t;.i!e .ma *»ot cc' -n **-■• .irn.c.v o" :*-_t 

■: !i':l ' » unuc'St.md t ftnCOl" Ol " ^O'* ni'iinn* Hit; I't* 

•v.c sI.lM 

dOCtli»»«*»M C' P.lM.Ci.1 »' *i-ir*..inc,* " »* i- '"I'J '«*<-it« :n 

cannot t*.f co"*«m , r" , i »"o.fi or « i*»»»ot : «• Luns'uorio :o 
n.ni«<- .in •r*«Mi*i>.t* s:. n 

:0ii»*"» ' t o» r.«f; -*..' k •• »••- ■ " • .* * 

Cinnul t»»* COns..i.'M«j :.-» «••.<:!..• m ' strl) Ai-vn !' 

C 0i;iiiii<ti| in-i :l a. in nr.- .if r*«p*.« v.l'*.-r 4«Cn iIOC.i* 

.«•,.. its s..cij kuiv:.!!' i'ic" i *•»»»•) ot 4 '.i i (••■'son si» <»*d 

I' i» ! 

:o-.. t m (""t i" oi *.' *' >.i""o r ' * • ■ 



IV. CERTIFICATION 



Oate Ol me Actual Co»uH.-hOft ul t* c lr:i«rn ii.jn.il S'- trcn 

14 March 1991 



O.itc Ol M.ni«ni| ul t-' •> Iniffn i: ».••». il S- Ki*yu»l 



16_APR.^ 



mUrn.MiOn.il S» ire* - 1 A.. 

ISA/US 



\j ::• a..i. } A or.;. J C" 

Mindv B. Fleisher 



International Aco. ;jt c '»o ? C i L S90 07313 



FURTHER INFORMATION CONTINUED FROM THE SECOND SHEET 



V.Q OBSERVATIONS WHERE CERTAIN CLAIMS WERE FOUND UNSEARCHABLE' 



This international search report has not been established in resoect of certain claims under Article 17(2) (a) lor the following reasons: 
1. n Claim numbers . because they relate to subject matter » - not required to be searched oy tms Authority, namely: 



2.n Claim numbers . because they relate to oarts of tne mternalional application that do not comgly *.ln me prescribed require- 

ments to sucn an extent that no meanmgiui international search can be carried out ♦•». specifically: 



3.Q Claim numbers^ 
PCT Rule 6.4(a). 



, because they are dependent claims not drafted in accordance wttfi me second and ttird seniences o! 



Vl.fjc" OBSERVATIONS WHERE UNITY OF INVENTION IS LACKING 1 



Thrs International Searching Authority found multiple inventions in this international application as follows: 

I. CLaims 1 and 2 drawn to a method and nucleic acid probe, classified 
in Class 435, subclass 6. 

II. Claims 3-6 drawn to an antibody and method of use, classified in 
Class 424, subclass 85.8. 

I \)t] As .ill requirrdnddition.il scifch let** were timely paid t»v the applicant, this international scarcn report covers .1.1 searc'iablc cta.ms 
ot the international application. 

:Q As only some ot the required adtlition.il search lees v»ece timel, paid by ti»e applicant, this mternation.il searcn report covers only 
those claims ol the international .ipui.c.iuon tor <*incii lees were paid. Specifically Claims: 

4 Q No required .iclctilion.il search lees were u »v paid l»v l»«e applicant Consequently. IMS mtern.ifion.il 11 r.*:unt .s r.«MricWJ la 

tin* invention *trst nu-niiorii-d in the claims: it is covered by claim numbers: 



4 Q As .ill \f.irr i..»iii.-«-l.niiis « citild tii* «c.irctnMi a. 1 1. out • ilert iu»l»lrif«n an aiiiidmn.il W. |! e lutein iitunal N.ud ■»■ i Author a* tot 

■ f ||.|tflll«*M| til .lllf .KlillltOll.il 



Kem.im on Protest 
[""1 T: tinii.d •.••.tit i» U .«s u t o»»:i eit.-q tif .K-:*-.c.ini s piulesl 

I Q Nn pinn st .ii ro»» ti.ifiM-il l'-e r • •■m«-i»I wl .mOilion il *.«• MCI* lees. 

(wmOC:.:SA.7tO(saDO«roniaisA«wtt^(P«v lU/l 



